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The invention relates to a corrosion-inhibiting heat-transfer composition which can bo used in coolina 
systems in e.g. domestic central heating equipment, motor vehicles and ttie like 
^ tH« ^^11^'°" '1^ ;;re'!-'<"0"^" Problem in the field of cooling systems. Under normal operating conditions 
the metallic parts of the cool.ng systems which can contain a variety of metals, such as copper solder'- 
brass steel cast .ror, and aluminium, are susceptible to corrosion; consequently heat transfer compositions 
usually conte.n a corrt^slon inhibitor. Many corrosion inhibitors have already been proposed. Some^f 
contain nitntes. others contain amines, ff two coaosion inhibitors arf< mixed. I.e. a nitrite is mixed wHh an 
amme. there is a chance that they form nltrosamines. some of which rve believed to be cardnogj^c 

In European patent specification No. 35.834 a composition is desr ribed which comprises neither' nitrites 

Z^k^n^f 'TZ '^^'"^ f.'?^°'^- ^" """" "^"^ "^'^'^ ^ ^^"'"^'"9 ^Sent. an alkali metal benzoate. 
an alkal. metal s.l.cate and an alkal. metal salt of a dibasic orga,v.: acid. According to this specification 
the composition shows excellent anti-con-osion properties, when use<s in ethylene glycol. As suitable anti- 
1S corrosion compounds sodium benzoate and sebacate are menUoned su.iaoie anc 

It has now been found that superior corrosion inhibiting properties =,re obtained when the composition 

an'SLic '<= or an aromat,-c-subst.U,ted unsaturated carboxylic aSand 

an aliphatic Cg-dibastc organic acid. 

.0 mi«=^.^'^'"?V^\'T"'''°" ^ corrosion-inhibiting heat transfer composition comprising a water- 

Tr-Ti ^ ■ I ^"^«"9/9«"^- - ^^'^ °f monobasic organic acid ai>d a salt of a Cr-,. dibasfc organic 
• '2^'^ ^'^ *e -onobasic acid is an alkali metal or ammonium saft of ^1^1^ 

aryl-substrtuted faenztjic acid or aromatic-substituted unsaturated carboxylic acid, and the salt of the dibasic 

nr^tnt^ht K I ^'^ °' ^^'^'^ °^ ammonium hydroxide is 

present, whereby preferably the amount of alkali metal or ammonium hvdrox.de is selected such that upon 
. <=°J"Posrtion with water in a volume ratio com positi.-n -.water between 1:1 and 1-4 the 
admixture has a pH-va(ue between 7.5 and 9.5. 

As substituted benzoic or aromatic-substituted unsahjrafed carboxylic acid many types of acid may be 
used. The^ acids mclude. e.g. naphthyl- and phenyl-substituted benzoic acid, but also pyridyl-substituted 
benzoic acMj. A suitable example of an unsaturated acid is cinnamic add. Preferably. hcSever theaddls 
3o an alkyl-substitufed benzoic add. "^cvoi. ine acia is 

H«„^^th^"^,LT''^-?'' "''""'^ '^^ «""«on witf, water. 

Hence, the alkyi moiety ,n this compound f,as preferably from 1 to 6 ca-bon atoms, in particular a tert-butvl 
group ,s pnsferred. Although the compound may contain more than one =,lkyl or aryl substituenl compound 
having only one substftuent are preferred. The aryl-or alkyl-substituent can be present on any position 
Advantageously the subsfituenf is positioned on the para or ortho position. When tert-butyl Is the sutetituent 
It IS preferably positioned on the para position, if it were alone for reasons regarding steric hindrance 

The ratio between the alkyl-substituted ben2oic acid and the azelaic acid may vary within broad limits 
TTie weight ratio preferably is from 1:5 to 5:1. in particular from 1:3 to 3:1. e.g. 1:1 in which the weight ratio 
Z^^^r^^f- 7*9^^ The act ual amount of the alkyl-substrtuted benzoic acid and the 

-a^elaie-aeid-,s-advantageoosly-seleete-d-fr-om-o:05 to 5 pbw per 100 pbw of water-miscible alcohol for each 
acid, expressed as acid. 

The buffering agent in the present composition may be selected Irom a range of known products eg 
ZZZ "^.'^f ^^T'"" ^^■■^(^y^"'-y^«**^yl) aminome...ane, phosphates, and in particuia; 

TT' 1 !r ^'""^""^ ^9«"t is an alkali metal metabocBto and/or tetraborate. The all^i metal 

metaborate and/or tetraborate includes the sodium and potassium saP^, the sodium salt being prelerr^i on 
co^ grounds. Instead of using either metaborate or tetraborate (borax, it is aiso possible to use mixtures of 
^ese borates. TTie amount of buftering agent, thus in particular of alkali metal metaborate and/or 
tetraborate, is preferably between 0.1 and S pbw per 100 pbw of water- miscible alcohol 

Silicates and nitrates are often incorporated in heat-transfer fluidu. as is apparent from e a Eurooean 
patent specification No^ 35.834. They tend to protect aluminium parts of the cooling systems. Suitably .^so 

I^Zi^r^r ^'^'^"^^"^c *° ^" '"^l P^rtfe^'ar sodium snicate 

S,'" Tu r°"T , *° ^ """^ °' -^««'--'«<=ible alcohol, and an alkali metal 

nrtrate. The alkal, metal n.lrate-used isrsaitably a potassium or sodium nitrate. The amount in the 
composrtian ,s advantageous between 0.05 and 3 pbw of nrtrate per 1(10 pbw of water-misdble alcohol 

The composition according to the invention may further contain other additives, e.g. anti-corrosion 
additives such as a triazole compound as indicated in the above European specification, an imidazole or 
thiazo le compound, and/or anti-foam additives. Examples of anti-foam additives are silicone oils, polyglycols 
and alkoxylated alcohols. The amount of such additives may vary from 0.001 to 1 pbw per 100 pbw of 
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water-miscible alcohol. The composftion may also contain one or more riyes 

The wafsr-miscible alcohol is preferably efhytene glycol, diethylen.. qlycol or propylene glycol However 

nrno'n r h I'^V'"''^"^"^ °' ^'^-'^ -''x^-- °f one or ,r,ore glycols with rr^ethanol, ethanoT 

propanol or butanol can very well be used. The composition according to the invention may be prepared in 
5 any conven.ent manner. This includes adding to the water-miscib^^ alcohol in any suftable manner a 
plurality of componerrts which form the composition according to the i.: .-ntlon. The aryl- or alkyl-substrtuted 
benzoic aad or aromatic-substituted unsaturated carboxylic acid a....! azelaic acid can be added to the 
water-miscible alcohol as acids, and subsequently be neutralised !>/ the addition of an alkali metal or 
ammonium hydroxide. The amount hydroxide added in excess to (Me neutralization will suitably vary 
TO between 0 and 2 pbw per 100 pbw of water-miscibte alcohol. 

The composition as described above is excellently suitable for dii.ition with water to yield anti-freeze 
formulations for use in cooling systems of motor vehicles. Tt.e inventi.., therefore also relates to anti-freeze 
compositions containing from 10 to 60% vol of the composition accor-ting to the invention and from 90 to 
40% vol of water. — 

75 Ttie invention will be iflustraled fay means of the following examples, 
EXAMPLE 1 
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A basic composition was prepared containing: 

borax (Na^B^O^.lOH^O) 1.5 

sodium meta silicate {Na^SiO^.SE^O) 0.15 %w 

sodium nitrate o.5 %w 

tolyltriazole 0.15 %w 

antifoam O.Oltv.- 

ironoethylene glycol balance 

To this basic composition various amounts of p-tert-butyl-benzoic ?icid (PTBB) and azelaic acid (AZA) 
were added, the amounts thereof being based on the basic compositio,.. Subsequently, to the composition 
sodium hydroxide was added until the pH was 8.0 

The composrtions obtained were used in the Glassware test at 20r, vol of the compositions in water 
according to ASTM O 1384. The metal specimens were sandblasted (e,-'cept solder which was treated with' 
pum.ce powder), before being subjected lo the test. The sandblasting and use of 20% dikrted compositions 
serve to make test conditions more severe. 

The results are indicated in Table 1. 
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TABLE I 



Average weight loss per specimen in wg (ASIM D13e4 at 20%v) 





PTEB 
%w 


AZA 
%w 




Solder 


Brass 


Steel 


Cast Iron 


Aluminium 


10 






2.2 


118,2 


+ 2,2 


18,6 


309,7 


29,0' 




0,25 


0-25 


2,6 


6,5 


2,2 


1,7 


142,5 


3,3 




0,50 


0.50 


1,3 


2,2 


2,-6- 


z:i.7 


10.0 


1,0 


15 


0.50 


1,00 


0,9 


3,0 


1.7 


2,6 


26,1 


6.2 




0,75 


0,75 


2,6 


1,3 


3.5 


0,9 


11,4 


3,3. 




1,00 


1,00 


2,6 


2,2 


0.9 


3.5 


8.6 


0,1 


20 


1-50 




0.9 


8.7 


1,7 


1.7 


112,6 


2.4 




1,50 


0,4 


3,0 


1,3 


5,2 


64.4 


3,8 



55 From the results rt is apparent that both PTTB and A2A have a benelicial effect on the corrosion prevention 
(of. first experiment in comparison with the two last). Further ft appears that a combination of these acids 
shows exceiient synergistic resuits in the prevention of the cast iron specimens, whilst as to the corrosion of 
the other metal specimens, similar results were obtained as when either PTTB or A2A was used. 



30 EXAMPLE II 
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To show that azelaic acid is superior to other dibasic acids having 6-12 carbon atoms experiments were 
earned out using the same basic composition as above, to which 0.75%w of PTTB and 0.75%w of a dibasic 
acid have been added. The admixtures obtained were brought to a pH of 8 by means of sodium hydroxide 
they were diluted with water to a 20%vol concentration and appiied in tho above corrosion test. The results 
are indicated in Table II. 



40" 



45 



50 



55 



4 



BP 0 242 900 B1 

TAKLE II 



5 Average weight loss per specimen in mg (ASTTA D1384 at 20%v) 



Dxbasic acid Copper Solder Brass Steel Ca.st Ircai Aluminium 

70 ■ — — — 



C€ Aiipic acid 


2-6 


4,3 


3,5 


0-9 


177.7 


2,4 


C7 Pimelic acid 


3.5 


2,2 


_3,0 


0,4 


137.3 


4.8 


C9 Azelaic acid 


2,6 


1.3 


3-5 


0,9 


11.4 


3-3 


CIO Sebacic acid 


1-7 


2-6 


2-2 


0,4 


€8.4 


5.2 


Cll Undecane- 


3,5 


2.2 


2-2 


0,9 


61.8 


3,8 


dioic acid 














C12 Dodecane- 


3,0 


3,5 


3,0 


0.9 


80.8 


4.3 



dioic acid 



2S 

From the above results it is apparent that especially in the prevention of corrosion of the cast iron metal 
specimens azelaic acid is by far superior to the other dibasic acids. 

EXAMPLE III 

30 To show that acids other than PTTB are suitable, experiments were carried out using the same basic 
composition as in Examples I and H to which 0.75%w of AZA and 0.75"-w of an aromatic acid according to 
the invention have been added. The pH was brought to 8 by means sodium hydroxide. The admixtures 
were diluted with water to 20% vol concentration and applied in the coposion test a described in Example 1. 
For the sake of comparison also an experiment was carried out using f.^enzoic acid. The results are shown 

35 in Table III. 
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Table III 

Average v,'eight loss per specixnen in mg (AS^>t 01394 at 20%v) 



Cast 

Copper Solder Brass Steel Iron AlijminitJffn 



Benzoic 1.7 0,9 2,2 0.4 33.7 4- 2,9 

so acid 



4-ineth>a " 


2,2 


0,1 


3.5 


0.4 


20,9 


-4- 


1,9 


4-ethyl 


0,9- 


0-:4''- 


1.7 


4.3 


+ 1,0 




1-9 


4-phenyl " 


1,7 


1,3 


3.0 


0.9 


5.2 


-f- 


2,4 


Cinnamic acid 


1,3 


0.4 


2,2 


0,1 


2.4 


4- 


3,3 
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From the abovo results it appears that the corrosion prevention ^specially cast iron is considerably 
improved by using an alky!- or aryf-substituted benzoic acid or aromatic-substrtuted unsaturated 
carboxylic acid according to the present invention in connparison with ^- --izoic acid. 

5 Claims 



CorrosionHnhibiting heat transfer composition comprising a water- niisdble alcotiol, a buffering agent, a 
salt of a monobasic organic add and a satt of a C7-13 dibasic acid, characterised in that the salt of the 
monobasic add is an alkali metal or ammonium salt of alkyi < r ary!-substitutid"~benzoic acid or 
aromatic-substituted unsaturated carboxyiic acid and the satt of V-^^ dibasic add is an alkali metal or 
ammonium satt of azeiaic acid. 

Composition according to claim 1. in which further_alkali metai -r ammonium hydroxide is present 
whereby the amount of alkali metal or ammonium hydroxide is cted such that upon dilution of the 
composition with water in a volume ratio compositionrwater betwe-Mi i:i and 1:4 the admixture has a 
pH value between 7,5 and 9.5. 

a Composition according to claim 2 in which the substituted benzoic add has alkyI moiety with 1 to 6 
carbon atoms. 

20 

4. Composition according to claim 3 in which the alkyI moiety is a tert-i.'utyl group. 

5, Composition according to any one of claims 1-4. in which the weight ratio of the aikyi- or aryl- 
substituted benzoic acid or aromatiosubstituted unsaturated carboxyiic acid and azelaic acid is from 

25- 5:1 to 1:5. expressed as acids. 



1, 

to 



6. Composition according to any one of claims 1-5 in which the bufferMig agent is alkali metal metaborat© 
and/or tetraborate. 

30 7. Composition according to any one of claims 1-6. which further contains an alkali metal silicate and/or an 
alkali nftrate. 



9. 



Composition according to any one of daims 1-7, in which the water-misclole alcohol is ethylene glycol, 
and/or diethylene glycol and/or propylene glycol, 

Anfi-freeze composition containing from 10 to 60% vol of the romposilion according to any one of 
claims 1-8 and from SO to 40%vol of water. 



Revendfcatlons 



1, Composition de transfert de chaleur inhibant la conrosion. comprenant un alcool misdble avec I'eau. un 
agent de tamponnage. un set d'un acide organique monoba-iqu© et un sel d'un adde organique 
dibasique en C7-13. caract^ris^e en ce que le sel de I'adde mt-nobasique est un sel de metal alcalin 
ou d'ammonium d'un adde alcoyi- ou aryHjenzoTque ou d'un adde cartwxylique msature substitue par 
un groupe aromatique, et le sel de I'adde dibasique est un se» de metal alcalin ou d'ammonium de 
Tacide azeiatque. 

2, Composition selon la revendication 1. dans laquelie en outre nn hydroxyde de metal alcalin ou de 
rhydroxyde d'ammonium est present, ia quantite d'hydroxyde de metal aicalin ou d*ammonium etant 
choisie de fagon qu'apres dilution de la composition avec tio I'eau dans un rapport en volume 
composition.eau compris entre 1 : 1 et 1 :4, le melange ait un pH comprls entre 7,5 et 9,5. 

3, Composition selon ia revendication 2f dans laquelie Tadde ben70(que substitue a une portion aicoyle 
« de 1 a 6 atomes de carbone. 

4, Composition selon ia revendication 3. dans laquelie la portion aicoyle est on groupe tert-butyle. 

5, Composition selon I'une quelconque des revendications 1-4. dans laquelie le rapport en poids de 



6 



EP 0 242 900 B1 



I'acide alcoyi- ou aryl-benzo.que ou de Tacide carboxylique in.--!..re substitue par un grouoe aromati- 
que a I'ac.de azeiaique est compris entre 5:1 et 1 :5. exprime en Wes. 

6. Composmon selon Vjoe quelconque des revendications 1-5, dans laqueHs I'agent de tamponnaqe «st 
s un metaborate ©t/ou un tetraborate de metal alcalln. mponnage .st 

^' revendications 1-6, qui contient en outre un silicate de metal 

alcalin et/ou un nitrate de metal alcalin. 

'° ^ ^TZ°r '^"r^'°". ''"T revendications 1-7, dans -aquelle Palcool miscible avec Ceau 

est de I ethylene glycol et/ou du diethyfene giycol et/ou du propyleco glycol. 

9. Composition antigel confenant de 10 h 60 % en.volume de la com„osftion selon i'une quelconque des 
revendications 1-8 et de 90 a 40 % en volume d'eaur" h « 
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1. Konros-onsvertimdemde Zusammensetzung ^ur Wam^eUbertragung. umfassend einen wassermischba- 
ren Alkohcl. em Puffermittel. eir, Sala einer einbasischen orgar-isctien Saure und ein Salz einer 
^e,bas,schen organischen C^-.o-Saure, dadurch gekennzeichn-t. dai3 das Salz der einbasischen 
Saure em Altal.metall- oder /^mmoniumsalz von AlkyI- oder A: yl-substifuierter Benzoesaure oder 
aromaftsch substrtu.erter ungesattigter Carbonsaure ist und das b'alz der zweibasischen Saure ein 
A(kalimetall- oder /»immonlumsal2 von /^zelainsaure ist. 

25- 2. Zusammenset2ung nach Anspruch 1. worin zusatzlich Alkalimetal! oder Ammoniumhydroxid vorliegt 
wobei die Menge an Alkalimetall- oder Ammoniumhydroxid so aust,9w§htt ist, dai3 bei Verdunnunq der 
Zusammensefeung mit Wasser in eine Volumsvertialtnis von Zusan,menset2ung:Wasser zwischen Vl 
und 1:4 das Gemisch einen pH-Wert zwischen 7,5 und 9,5 aufweist. 

3a 3. Zusammenselzung nach Anspruch 2. worin die substituierte Ben-oesaure einen Alkyteil mit 1 bis 6 
Knhlenstoffatomen aufweist. 

4. Zusammensetzung nach Anspruch 3. worln der Alkyteil eine fertiarn Butylgojppe ist. 

35 5. Zusammensetzung nach einem der AnsprOche 1 bis 4, worin das GewichtsverhSUnis der Alkyl- oder 
Aryl-sufastrtuierten Benzoesaure oder der aromatisch substltuier-^n ungesattigtsfi Carbonsaure zu 
Azelainsaure von 5:1 bis 1:5. ausgedrUckt als Sauren. betragt. 

45 8, Zusammensetzung nacfi einem der Anspruche 1 bis 7. worin der v-^ssermischfaare Alkohof Ethylengiy- 
kol und/oder Diethylenglykol und/oder Propylengiykol Ist. 

9. Gefrierschutzmrttelzusammenseteung mrt eine Gehait an 10 bis 6'^ Volums-% der Zusammensetzuno 
nach emem der Anspruche 1 bis 6 und an 90 bis 40 Voiums-% Wa-ser 
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